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Today, the decreasing resources or the instability of the 

available resources have led the world to recycle in many 

areas. In recent years, the interest in lithium-ion batteries has 

led to high production and, accordingly, to the formation of a 

large amount of waste lithium-ion batteries. Also, the value 

of many metals such as lithium and cobalt used in the 

construction of lithium-ion batteries is increasing rapidly day 

by day while cobalt production in the world is largely 

dependent on a single country and can be extracted under 

very difficult conditions. In order to prevent the 

environmental and economic impact of these wastes, which 

are formed and rapidly increasing, and at the same time to 

provide a secondary production route for the valuable metals 

contained in these batteries, recycling has a crucial 

importance. 

 

Many countries are aware of the importance of lithium-ion 

batteries in the aimed clean world and the resulting increasing 

waste. In line with this purpose, countries form roadmaps to 

determine aims, assisting organizations and budgets. There is 

also a significant amount of used batteries in Turkey and this 

amount is expected to increase exponentially in the coming 

years. With the presence of valuable institutions already 

working in the battery field, Turkey also has a high potential 

for battery development and recycling. 

 

As for the recycling methods, There are two main methods 

for recycling lithium-ion batteries, these are pyrometallurgy 

and hydrometallurgy. However, there are two alternative 

methods such as bioleaching and electroextraction which are 

recently developed. Also, pre-treatments are also carried out 

before conducting these methods in order to make the 

recycling process more efficient. 

 

In this study, cost, complexity, recovery, throughput, duration 

and energy consumption values of the recycling methods are 

analyzed, compared and a detailed understanding of which 

recycling process is more feasible in which situation is 

brought to attention. As a result, while bioleaching is seen to 

be more upfront for laboratory applications, the combination 

of pyrometallurgical and hydrometallurgical processes is 

more feasible in industrial applications.  

 

A flowchart is built for easy traceability of these recycling 

methods as seen in Figure 1. Finally, by showing the high 

recycling potential in Turkey and evaluating the different 

roadmaps made around the world, a battery roadmap is 

proposed to give insight for whom would like to take a step 

about lithium-ion battery recycling in Turkey. With the 

potential in Turkey, it is possible to reach the recycling rates 

as high as the pioneer countries about the battery technology 

in the world. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1. Flowchart for recycling process of spent lithium-ion 

batteries. 
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